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Applicant or Patentee: Attorney's 

Serial or Patent No.: Docket No.: 
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VERIFIED STATEMENT (DECLARATION) CLAIMING 
SMALL ENTITY STATUS UNDER 37 C.F.R. §1.9 (f) 
AND §1.27 ( c ) - SMALL BUSINESS CONCERN 

I hereby declare that I am: 

the owner of the small business concern identified below. 



x an official of the small business concern empowered to act on behalf of the 

concern identified below: 

Name of Concern: Nagoya Oilchemical Co., Ltd. 



Address of Concern: 213-5 Honowari, Minamishibata-cho / Tokai-shi, 
Aichi, Japan 



I hereby declare that the above identified small business concern qualifies as a 
small business concern as defined in 13 C.F.R. §121.3-18, reproduced in 37 C.F.R. 
§1.9 (d), for purposes of paying reduced fees under 35 U.S.C. §41 (a) and §41 (b), in 
that the number of employees of the concern, including those of its affiliates, does 
not exceed five hundred (500) persons. For purposes of this verified statement, the 
number of employees of the business concern is the average number, over the previous 
fiscal year, of the persons employed by the business concern on a full-time, 
part-time, or temporary basis during each pay period of the fiscal year, and 
concerns are affiliates of each other when, either directly or indirectly, one 
concern controls or has power to control the other, or a third party or parties 
controls or has power to control both. 

I hereby declare that rights under contract or law have been conveyed to and remain 
with the small business concern identified above with regard to the invention 
entitled 

A MATERIAL TO BE MOLDED, AN INTERIOR MATERIAL, AND A MANUFACTURING 

METHOD OF SATD MATER TAT. 

described in: 

X the specification filed herewith 

application serial no. filed 

patent no. issued ^ 



If the rights held by the above identified small business concern are not exclusive, 
each individual, concern or organization having rights to the invention is listed 
below and no rights to the invention are held by any person, other than the 
inventor, who could not qualify as an independent inventor under 37 C.F.R. §1.9 (c)*, 
any concern which could not qualify as a small business concern under 37 
C.F.R. §1.9 (d)* or as a nonprofit organization under 37 C.F.R. §1.9(e)*. 



Name : 

Address: 



Individual Small Business Concern Nonprofit Organization 

a NOTE: Separate verified statements are required for each named person, concern, or 
organization having rights to the invention averring to their status as small 
entities. 37 C.F.R. §1.27. 

*See Reverse 
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37 C.F.R. §§1.9(c), 1.9(d), 1.9(e) 



(c) An independent inventor as used in this chapter means any inventor who (1) has not 
assigned, granted, conveyed, or licensed, and (2) is under no obligation under 
contract or law to assign, grant, convey, or license, any rights in the invention to 
any person who could not likewise be classified as an independent inventor if that 
person had made the invention, or to any concern which would not qualify as a small 
business concern or a nonprofit organization under this section. 

(d) A small business concern as used in this chapter means any business concern as 
defined by the Small Business Administration in 13 C.F.R. §121.3-18, published on 
September 30, 1982 at 47 FR 43273. For the convenience of the users of these 
regulations, that definition states: 

§121.3-18 Definition of small business for paying reduced patent fees under Title 
35, U.S. Code. 



(a) Pursuant to Pub. L. 97-247, a small business concern for purposes of paying 
reduced fees under 35 U.S. Code 41(a) and (b) to the Patent and Trademark Office means 
any business concern (1) whose number of employees, including those of its 
affiliates, does not exceed 500 persons and (2) which has not assigned, granted, 
conveyed, or licensed, and is under no obligation under contract or law to assign, 
grant, convey or license, any rights in the invention to any person who could not be 
classified as an independent inventor if that person had made the invention, or to any 
concern which would not qualify as a small business concern or a nonprofit 
organization under this section. For the purpose of this section concerns are 
affiliates of each other when either, directly or indirectly, one concern controls or 
has the power to control the other, or a third party or parties controls or has the 
power to control both. The number of employees of the business concern is the average 
over the fiscal year of the the persons employed during each of the pay periods of the 
fiscal year. Employees are those persons employed on a full-time, part-time or 
temporary basis during the previous fiscal year of the concern. 

(b) If the Patent and Trademark Office determines that a concern is not eligible as 
a small business concern within this section, the concern shall have a right to appeal 
that determination to the Small Business Administration. The Patent and Trademark 
Office shall transmit its written decision and the pertinent size determination file 
to the SBA in the event of such adverse determination and size appeal. Such appeals 
by concerns should be submitted to the SBA at 1441 L Street, NW., Washington, D.C. 
20416 (Attention: SBA Office of General Counsel). The appeal should state the basis 
upon which it is claimed that the Patent and Trademark Office initial size 
determination on the concern was in error; and the facts and arguments supporting the 
concern's claimed status as a small business concern under this section. 

(e) A nonprofit organization as used in this chapter means (1) a university or other 
institution of higher education located in any country; (2) an organization of the 
type described in section 501(c)(3) of the Internal Revenue Code of 1954 (26 U.S.C. 
501(c) (3)) and exempt from taxation under section 501(a) of the Internal Revenue Code 
(26 U.S.C. 501(a)); (3) any nonprofit scientific or educational organization 
qualified under a nonprofit organization statute of a state of this country (35 
U.S.C. 201 (i)); or (4) any nonprofit organization located in a foreign country which 
would qualify as a nonprofit organization under paragraphs (e) (2) or (3) of this 
section if it were located in this country. 
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I acknowledge the duty to file, in this application or patent, notification of any 
change in status resulting in loss of entitlement to small entity status prior to 
paying, or at the time of paying, the earliest of the issue fee or any maintenance 
fee due after the date on which status as a small entity is no longer appropriate. 
37 C.F.R. §1. 28(b)*. 



I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be. true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under 18 U.S.C. §1001, and that such willful false statements may jeopardize the 
validity of the application, any patent issuing thereon, or any patent to which this 
verified statement is directed. 

Seinosuke Horiki 



Name of Person Signing: 

Title In Organization: President 



Address: 325 Horagai 1-chome, Midori-ku, Nagoya-shi, Aichi . Japan 



Date Of Signature: September 29. 1 999 
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37 C.F.R. §1. 28(b) 

(b) Once status as a small entity has been established in an application or patent, 
fees as a small entity may thereafter be paid in that application or patent without 
regard to a change in status until the issue fee is due or any maintenance fee is due. 
Notification of any change in status resulting in loss of entitlement to small entity 
status must be filed in the application or patent prior to paying, or at the time of 
paying, the earliest of the issue fee or any maintenance fee due after the date on 
which status as a small entity is no longer appropriate pursuant to §1.9 of this part. 
The notification of change in status may be signed by the applicant, any person 
authorized to sign on behalf of the assignee, or an attorney or agent of record or 
acting in a representative capacity pursuant to §1.34 (a) of this part. 
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Applicant : 
U.S. Serial No. : 
U.S. Filing Date: 
For : 



International 
Application No. 



Priority Date 
Claimed 



Group 
Examiner 



Seinosuke Horiki, et al. 
Not yet assigned 
Herewith 

A MATERIAL TO BE MOLDED, AN INTERIOR 
MATERIAL, AND A MANUFACTURING METHOD OF SAID 
MATERIAL 

PCT/JP99/00765 

February 20, 1998 

Unknown 

Unknown 

1185 Avenue of the Americas 
New York, NY 10036 
(212) 278-0400 
October 19, 1999 



Box PCT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

ATTENTION: US/EO 

PRELIMINARY AMENDMENT TO 
ACCOMPANYING NATIONAL STAGE APPLICATION 

SIR: 

Prior to the initial examination of the above 
identified application, applicants respectfully request that the 
application as amended according to the International Preliminary 
Examination Report and be further amended as follows: 



In the claims ; 

Without prejudice or disclaimer, please amend claims 
1, 3, 5-10 and 12 to read as shown below by deleting the text 
surrounded by square brackets "[]" and by inserting the 
underlined text . 
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--1. (Amended) A material to be molded [consisting of] comprisinq 
a porous material in which a phenolic resin which is a 
condensating polymer of a phenolic compound and an aldehyde 
and/or aldehyde donor wherein said phenolic resin is at least 
partially [or wholly surlphomethylated] sulf omethvlated and/or 
sulfimethylated and said phenolic resin is at B-stage.-- 

--3. (Amended) A material to be molded in accordance with claim 
1, wherein said phenolic resin [is produced by] comprises a 
condensation of a phenolic compound and an aldehyde and/or 
aldehyde donor [by] produced using ammonia and/or amine. -- 

--5. (Amended) A material to be molded in accordance with claim 
1 [or 3 wherein said material to be molded is in the shape of] 
shaped as a sheet . - - 

--6. (Amended) A molded material [consisting of] comprising a 
base sheet and a cured material [of] in accordance with claim 5 
laminated [partially or wholly] on said base sheet as a surface 
layer wherein phenolic resin impregnated in said material [of 
claim 5] is cured. 

--7. (Amended) An interior material [consisting of] comprising 
a base [which is] formed of a material in accordance with claim 
1 [or 3] wherein phenolic resin [impregnated in] impregnating 
said material is cured^ and a surface layer laminated on [the 
surface of] said base.-- 
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--8. (Amended) An interior material in accordance with claim 7, 
wherein said base sheet and said surface layer are bonded 
together by an adhesive [dotted in the lamination interface] .-- 

--9. (Amended) A [manufacturing] method of manufac turing a 

material to be molded comprising the steps of 

preparing a precondensation polymer of a phenolic compound 
and an aldehyde and/or aldehyde donor which is at least partially 
[or wholly] sulf omethylated and/or sulf imethylated by adding a 
sulfomethylation reagent and/or a sulf imethylation reagent at any 
stage , 

impregnating said precondensation polymer solution into a 
porous material, and 

curing and drying said porous material to [condensate] 
condense slightly said precondensation polymer to make it at B- 
stage . - - 

- -10 . (Amended) A method in accordance with claim 9, [wherein] 
comprising the steps of 

chemically and/or mechanically foaming said precondensation 
polymer solution [is foamed chemically and/or mechanically and] ^ 

contacting said porous material [is contacted] with said 
foamed precondensation polymer solution^ and then 

pressing said porous material [is pressed] to impregnate 
said foamed precondensation polymer solution into said porous 
material . - - 

--12. (Amended) A method in accordance with claim 9 [or 10], 
[wherein] comprising the steps of producing said precondensation 

-3- 
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polymer of said thermosetting resin [is phenolic precondensation 
polymer is produced by condensation of] bv condensing a phenolic 
compound and aldehyde and/or aldehyde donor [by] using ammonia 
and/or amine . - - 

REMARKS 

This preliminary amendment has been prepared to reduce the 
filing fee and present the claims in a form better adapted to 
U.S. practice. 



Favorable action is respectfully requested. 



Respectfully submitted, 
COOPER & DUNHAM LLP 

Donald S. Dowden 
Registration No. 20,701 
Attorney for Applicant {s 

G : \KELLMAR I \PT0\ 1 23 1 98 . PRE 
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Amended Claims 

1. A material to be molded consisting of a porous 
material in which phenolic resin which is a 
condensating polymer of phenolic compound and aldehyde 
and/or aldehyde donor wherein said phenolic resin is 
partially or wholly s u r 1 p h o m e t h y 1 a t e d and/or 
sulf imethy lated and said phenolic resin is at B- 
stage . 

2. deleted 

3. A material to be molded in accordance with Claim 1, 
wherein said phenolic resin is produced by 
condensation of phenolic compound and aldehyde and/or 
aldehyde donor by using ammonia and/or amine. 

4. deleted 

5. A material to be molded in accordance with Claim 1 or 
3, wherein said material to be molded is in the shape 
of sheet. 

6. A molded material consisting of a base sheet and a 
curbed material of Claim 5 laminated partially or 
wholly on said base sheet as a surface layer wherein 
phenolic resin impregnated in said material of Claim 5 
is cured. 

7. An interior material consisting of a base which is a 
material in accordance with Claim 1 or 3 wherein 
phenolic resin impregnated in said material is cured 
and a surface layer laminated on the surface of said 
base. 



8. An interior material in accordance with Claim 7, 
wherein said base sheet and said surface layer are 




bonded together by an adhesive dotted in the 
lamination interface. 

9. A manufacturing method of material to be molded 
comprising preparing a precondensat ion polymer of 
phenolic compound and aldehyde and/or aldehyde donor 
which is partially or wholly sulf omethylated and/or 
sulf imethy lated by adding a sulf omethy lation reagent 
and/or a sulf imethylation reagent at any stage, 
impregnating said precondensat ion polymer solution 
into a porous material, and curing and drying said 
porous material to condensate slightly said 
precondensation polymer to make it at B-stage. 

10. A method in accordance with Claim 9, wherein said 
precondensation polymer solution is foamed chemically 
and/or mechanically and said porous material is 
contacted with said foamed precondensation polymer 
solution and then said porous material is pressed to 
impregnate said foamed precondensation polymer 
solution into said porous material. 

11. deleted 

12. A method in accordance with Claim 9 or 10, wherein 
said precondensation polymer of said thermosetting 
resin is phenolic precondensation polymer produced by 
condensation of phenolic compound and aldehyde and/or 
aldehyde donor by using ammonia and/or amine. 



13. deleted 
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SPECIFICATIONS 

A MATERIAL TO BE MOLDED, AN INTERIOR MATERIAL, AND A 
MANUFACTURING METHOD OF SAID MATERIAL 

FIELD OF THE INVENTION 

The present invention relates to a material to be molded 
used as interior material of the automobile, building 
material and the like. Further, the present invention 
relates to interior material using said material to be 
molded. Still further, the present invention relates 
to a manufacturing method of said material. 

BACKGROUND OF THE INVENTION 

Hitherto, a material to be molded wherein a synthetic 
resin is impregnated in a porous material such as a 
textile sheet and the like has been provided. Said 
synthetic resin to be impregnated in said porous 
material is a thermoplastic resin or thermosetting 
resin. 

To impregnate said resin in said porous material, said 
porous material is dipped in the emulsion or solution 
of said resin and then said porous material is heated 
to dry. 

DISCLOSURE OF THE INVENTION 

Said traditional material to be molded has problems that 
in the case where the thermoplastic resin is 
impregnated in said porous material, said material has a 
long storage life after drying but a poor heat 
resistance while in the case where the thermosetting 
resin is impregnated in said porous material, said 
material has a good heat resistance but a short storage 
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life. 

An improvement has been provided wherein a mixture of a 
thermoplastic resin and a thermosetting resin is 
impregnated in said porous material and when said 
material is heated to dry, said thermosetting resin 
contained in said material is completely cured. In 
said improvement, moldability of said material is given 
by the thermoplastic resin impregnated in said porous 
material and as the thermosetting resin impregnated in 
said porous material has been completely cured during 
drying with heat said material has a long storage life 
but the" deep drawing molding of said material may be 
difficult and further the thermoplastic resin 
impregnated in said porous material has a bad influence 
on the heat resistance of the molded material. 

Accordingly, the object of the present invention is to 
provide a material to be molded which has a good 
moldability and a long storage life and further gives a 
molded material having good heat resistance. 

To attain this object, the present invention provides a 
material to be molded cosisting of a porous material in 
which terhmosetting resin(s) in B-stage is(are) 
impregnated, and further the present invention provides 
a method for manufacture of a material to be molded 
comprising impregnating a p r e c o nd e n s a t i on polymer 
solution of a thermosetting resin into a porous material 
and heating and drying said porous material to 
condensate slightly said precondensat ion polymer to be 
in B-stage. 

According to said material to be molded, since said 
thermosetting resin impregnated in said porous material 
is at B-stage, said material has a good stability and a 
long storage life and further has a good moldability in 
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short time hot pressing and resulting molded material 
has a good dimensional stability and heat resistance. 

Preferably, said thermosetting resin is a condensation 
polymer of B-stage of a phenolic compound and aldehyde 
and/or aldehyde donor, and said condensation polymer is 
preferably produced by condensation of a phenolic 
compound and aldehyde and/or aldehyde donor by using 
ammonia and/or amine and further it is preferable that 
said condensation polymer is partially or wholly 
sulf omethylated and/or sul f imethy lated . 

Said material to be molded may be in the shape of sheet, 
and in this case a molded material consisting a base 
sheet and said cured material which is laminated 
partially or wholly to said base sheet as a surface 
layer wherein said thermosetting resin impregnated in 
said material is cured is provided. 

Further, interior material consisting of a base sheet 
made of said cured material wherein the thermosetting 
resin impregnated in said material is cured and a 
surface layer laminated on said base sheet is provided. 
In this case it is desirable that said base sheet and 
said surface layer are bonded together by an adhesive 
dotted in the lamination interface. 

In said manufacturing method of said material to be 
molded, it is preferable that said precondensation 
polymer solution is foamed chemically and/or 
mechanically and said porous material is contacted with 
said foamed precondensation polymer solution and then 
said porous material is pressed to impregnate said 
foamed precondensation polymer solution into said 
porous material. Still further, said precondensation 
polymer of said thermosetting resin is preferably 
precondensation polymer produced by condensation of a 
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phenolic compound and aldehyde and/or aldehyde donor 
and said phenolic compound and aldehyde and/or aldehyde 
donor are preferably condensated by using ammonia and/or 
amine and further it is preferable that said 
precondensation polymer of said phenolic resin is 
partially or wholly sulf omethylated and/or 
sulf imethy lated by adding a su 1 f ome thy 1 at ion reagent 
and/or a sulf imethy lation reagent at any stage. 

DETAIL ED DESCRIPTION 

A. Material to be molded 
[Thermosetting resin] 

Thermosetting resin used in the present invention is 
such as phenolic resin, urea resin, melamine resin, 
benzoguanamine resin, u r e a -me 1 am i ne c o - con d e n s a t i on 
resin, and the like. Ordinarily said thermosetting 
resin is provided as water solution or water-organic 
solvent solution of precondensation polymer. 

Preferable thermosetting resin in the present invention 
is a phenolic resin which is the condensation polymer of 
phenolic compound and aldehyde and/or aldehyde donor. 
Further, preferably thermosetting resin is a phenolic 
resin produced by condensation of phenolic compound and 
aldehyde and/or aldehyde donor by using ammonia and/or 
amine, and still further, preferably said phenolic 
resin is sulf omethylated and/or sulf imethylated . 

When said phenolic compound and aldehyde and/or aldehyde 
donor are condensated by using ammonia and/or amine, 
the curing start temperature of the resulting 
precondensation polymer can be controlled. 



Further, when said phenolic resin is sul f omethylated and 



/or sulf imetylated, the water solution of said phenolic 
resin has a good stability to avoid the phase 
separation of said water solution and said water 
solution has a high curing speed. 

[Phenolic compound] 

Said phenolic compound used in the present invention may 
be monohydric phenol or polyhydric phenol or a mixture 
of monohydric phenol and polyhydric phenol. 
Thermosetting resin of the present invention may also 
include a pre-co-condensat ion polymer produced by co- 
condensation of a precondensation polymer of monohydric 
phenol and aldehyde and/or aldehyde donor, and a 
precondensation polymer of polyhydric phenol and 
aldehyde and/or aldehyde donor. 

[Monohydric phenol] 

As monohydric phenol, phenol; alkyl phenol such as o- 
cresol, m-cresol, p-cresol, ethylphenol, 
isopropylphenol , xylenol, 3 , 5-xy lenol , butylphenol, t- 
butylphenol, nonylphenol and the like; substituted 
monohydric phenol such as o - f 1 u o r o p h e n o 1 , m - 
f 1 uo r opheno 1 , p- f 1 uo r oph e n o 1 , o-chlorophenol , in- 
ch 1 o r o ph e no 1 , p - ch 1 o r opheno 1 , o- b r omopheno 1 , m- 
bromophenol, p - b r o m o ph e n o 1 , o - i o d i n e ph e n o 1 , m- 
i o d i n e ph e no 1 , p-iodinephenol , o - a m i n o p h e n o 1 , m- 
aminophenol, p - a m i n o p h e n o 1 , o - n i t r o ph e n o 1 , m- 
nitrophenol, p-ni tr opheno 1 , 2 , 4-dinitrophenol , 2,4,6- 
tr ini trophenol and the like; polycyclic monohydric 
phenol such as naphthol and the like may be used. The 
monohydric phenol may be used singly or as a mixture of 
two or more kinds. 

[Polyhydric phenol] 
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As polyhydric phenol, resorcinol, alkyl resorcinol, 
pyrogallol , catechol, alkyl catechol, hy d r oqu i non e , 
alkyl hydroquinone, phloroglucinol , bisphenol, 
dihydroxynaphthalene and the like may be used. The 
polyhydric phenol may be used singly or as a mixture of 
two or more kinds. In the polyhydric phenol, resorcinol 
or alkyl resorcinol is preferable, particularly alkyl 
resorcinol with a higher reaction rate with aldehyde 
than resorcinol is preferable. 

As alkyl resorcinol, for example, 5-methyl resorcinol, 
5-ethyl resorcinol, 5-propyl resorcinol, 5-n-buthyl 
resorcinol, 4,5-dimethyl resorcinol, 2 , 5-demethy 1 
resorcinol, 4,5-diethyl resorcinol, 2,5-diethyl 
resorcinol, 4,5-dipropyl resorcinol, 2,5-dipropyl 
resorcinol, 4 -methyl - 5 -e thy 1 resorcinol, 2-methyl-5- 
ethyl resorcinol, 2-methyl -5-propyl resorcinol, 2,4,5- 
trimethyl resorcinol, 2 , 4 , 5-triethy 1 resorcinol and the 
like may be used. 

Polyhydric phenol mixture produced by the dry 
distillation of the oil shale produced in Estonia is 
cheap and contains highly reactive alkyl resorcinols 
such as 5-methyl resorcinol in a large quantity so said 
polyhydric phenol mixture may be desirable for the 
present invention. 

[Aldehyde and/or aldehyde donor] 

Aldehyde and/or aldehyde donor is a compound or a 
mixture of compounds which produce aldehyde by 
decomposition. Said aldehyde or aldehyde donor is such 
as, formaldehyde, paraformaldehyde, trioxane, 
acetaldehyde, p r op i on a 1 d ehy d e , polyoxymethylene, 
chloral, hexamethy 1 enete traraine , fulfral, glyoxal, n- 
b u t y 1 a 1 d e h y d e , c a p r o a 1 d e h y d e , a 1 1 y 1 a 1 d e h y d e , 
benzaldehyde, crotonaldehyde , acrolein, tetraoxymethy len 
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e, pheny laceta Idehyde , o- tolualdehyde , salicylaldehyde 
and the like may be used singly or as a mixture of two 
or more kinds. 

[Ammonia and/or amine] 

Said phenolic compound and aldehyde and/or aldehyde 
donor are preferably condensated by using ammonia and or 
amine and said amine is such as, aliphatic primary 
amine such as methylamine, ethylamine, propylamine, 
butylamine, amy lamine , hexylamine, heptylamine, 
octylamine, nonylamine, desylamine, und ec y 1 ami ne , 
dodecylamine, t r i d e c y 1 a m i n e , tetradecylamine, 
pentadecy lamine , cetylamine and the like; aliphatic 
secondary amine such as dimethy lamine , diethy lamine , 
d ipr opy 1 ami ne , diisopropylamine, d i b u t y 1 a m i n e , 
diamylamine and the like; aliphatic tertiary amine such 
as trimethylamine , triethy lamine and the like; aliphatic 
unsaturated amine such as allylamine, d i a 1 1 y 1 ami ne , 
trial ly lamine ; alicyclic amine such as cyclopropylamine 
, cyclobuty lamine , cyclopentylamine , cyclohexylaraine and 
the like; aromatic amine such as aniline, 
me t hy 1 an i 1 i n e , d ime thy 1 ani 1 i ne , e t hy 1 a n i 1 i n e , o- 
toluidine, m-toluidine, p-toluidine, benzylamine, 
d i b e n z y 1 a m i n e , tribenzylamine , d i p h e n y 1 a m i n e , 
tripheny lamine , a -naphthy lamine , /} -naphthy lamine and 
the like; monoethano lamine,. diethanolamine, 
triethanolamine ; hexamethy lenetet ramine ; pyridine and 
the like may be used singly or as a mixture of two or 
more kinds. 

Ammonia is one of the most preferable catalysts in the 
present invention. 

[ Sulf imethylation reagent] 



Sul f imethylation reagent used for sulf imethylation of 




said phenolic resin is such as aliphatic or aromatic 
aldehyde alkaline metal sulfoxylate such as 
formaldehyde sodium sulfoxylate (Rongalit), 
benzaldehyde soduim xylate and the like; alkaline metal 
or alkaline earth metal hydrosulfite (dithionite) such 
as sodium hydrosulfite, magnesium hydrosulfite and the 
like; alkyl sulfoxylate such as sodium ethylsulf oxylate 
and the like; hydroxy alkane sulfinate such as 
hydroxymethane sulfinate and the like may be used. 

[ Sulf omethy lation reagent] 

Sul f omethy lation reagent used for sulf omethy lation of 
said phenolic resin is such as water-soluble sulfite 
produced by the reaction of sulfurous acid, bisulfurous 
acid or metabisulf urous acid and alkaline metal, 
quaternary amine such as t rimethylamine or quaternary 
ammonium such as benzy ltrimethylammonium and the like; 
or hydroxy alkane sulfonate such as hydroxyraethanesul f o 
nate produced by the raction of the above water-soluble 
sulfite and aldehyde may be used. 

[Other components] 

When said thermosetting resin is produced, if desired, 
the following other components may be added. Said 
other components are, for example, acidic curing agent: 
inorganic or organic acid such as hydrochloric acid, 
sulfuric acid, orthophosphoric acid, boric acid, oxalic 
acid, formic acid, acetic acid, butyric acid, 
benzenesulfonic acid, phenolsulfonic acid, 
paratoluensulf onic acid, naphthalene- a -sulfonic acid, 
naphthalene-/? -sulfonic acid and the like; organic ester 
such as dimethyl oxalate; acid anhydride such as maleic 
anhydride, phthalic anhydride and the like; ammonium 
salt such as ammonium chloride, ammonium sulfate, 
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ammonium nitrate, ammonium oxalate, ammonium acetate, 
ammonium phosphate, ammonium thiocyanate, ammonium 
iraidosul f onate and the like; organic halide such as 
mono chloro acetic acid or its sodium salt, a , a '- 
dichlorohydrin and the like; amine hydrocloride such as 
triethanolamine hydrocloride, aniline hydrocloride and 
the like; urea adduct such as urea salicylate adduct, 
urea stearate adduct, urea heptanoate adduct and the 
like; N-trimethyl taurine ; zinc chloride; ferric chloride 
and the like; 

alkaline curing agent: alkaline metal or alkaline earth 
metal hydroxide such as sodium hydroxide, potassium 
hydroxide, barium hydroxide, calcium hydroxide and the 
like; alkaline earth metal oxide such as lime; alkaline 
metal weak acid salt such as sodium carbonate, sodium 
hyd rogensu 1 f i t e , sodium acetate, sodium phosphate and 
the like; or 

aldehyde or compound which produces aldehyde by 
decomposition such as formaldehyde, paraformaldehyde, 
trioxane, acetaldeh.yde, propionaldehyde, 
po 1 y o xy me t hy 1 e ne , chloral, hexamethy lenete tramine , 
furfural, glyoxal, n-buthylaldehyde, caproaldehyde, 
al ly laldehyde , benzaldehyde , chrotona Idehyde , acrolein, 
tetraoxymethy lene , phenylacetaldehyde , o-tolualdehyde , 
sal icy laldehyde , methylolurea , methylated methy lolurea , 
urea resin, methylolmelamine, methylated 
methy lolme lamine , alkylolated triazone derivative and 
the like may be used as a curing agent. 

If necessary, besides the above mentioned curing agent, 
the third component such as monohydric phenolic resin, 
polyhydric phenolic resin, urea resin, amino resin such 
as melamine resin; natural rubber or its derivatives; 
synthetic rubber such as styrene-butadiene rubber, 
aery lonitri 1-butadiene rubber, chloroprene rubber, 
ethylene-propylene rubber, isoprene rubber, isoprene- 
isobutylene rubber and the like; monopolymer or 
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copolymer of vinyl monomer such as v i ny 1 a c e t a t e , 
viny lpropionate , styrene, acryl ester, metacryl ester, 
acrylonitr i 1 , acrylic acid, metacrylic acid, maleic 
acid, viny lchloride , vinylidenechlor ide , viny Ipy r idine 
and the like; emulsion, latex or water solution of 
various synthetic resins such as po 1 y u r e t h a n e , 
polyamide, epoxy resin, butylal resin, polyethylene, 
polypropylene, v i n y 1 a c e t a t e - e t h y 1 e n e copolymer, 
chlorinated polyethylene, chlorinated polypropylene, 
polyester and the like; water-soluble polymer or 
natural gum such as polyvinylalcohol , sodium alginate, 
starch, starch derivatives, glue, gelatin, blood 
powder, methyl cellulose, car boxymethy 1 cellulose, 
hydroxyethyl cellulose, polyacry late , polyacrylamide 
and the like; the filler such as calcium carbonate, 
talc, plaster, carbon black, wood powder, walnut powder, 
coconut shell flour, flour, rice flour and the like; 
surface-active agent; higher fatty acid such as stearic 
acid, palmitic acid and the like; higher alcohol such as 
palmityl alcohol, stearyl . alcohol and the like; fatty 
ester such as butyryl stearate, glycerin monos tearate 
and the like; fatty amide; natural wax such as carnauba 
wax or synthetic wax; the mold release agent such as 
paraffin, paraffin oil, silicone oil, silicone resin, 
fluorine resin, polyvinylalcohol, grease and the like; 
the low-boiling solvent such as hexane, butane, n- 
pentane, alcohol, ether, methylene chloride, carbon 
tetrachloride, chlorof luoromethane , 1 , 1 , 2-trichloro- 
1 , 1 , 2 -t r if luoromethane and the like; the compound which 
produces gas such as azodicarbon amide, 
dinit rosopen tame thy 1 enetetr amine , P,P'-oxybis( benzenesu 
If ony lhydrazide ) , azobis-2,2 ' -( 2-methylpropanenitrile) 
and the like; the material or compound which reacts 
with the acid curing agent producing carbonic acid gas, 
for example, sodium carbonate or bicarbonate, potassium 
carbonate or bicarbonate, ammonium carbonate or 
bicarbonate, calsiura carbonate or bicarbonate; the 
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blowing agent such as thermoplastic expandable minute 
sphere which is micro-capsule of n-pentane, isopentane, 
butane, isobutane and the like; the hollow sphere such 
as silas balloon, pearlite, glass balloon, expanded 
glass, hollow ceramic and the like; the foamed body or 
the foamed sphere such as foamed polyethylene, foamed 
polystylene, foamed polypropylene and the like; the 
pigment, dye, the f 1 ame - r e t a r d an t , the flame-proof 
agent, insectifuge, the antioxidant agent, the 
ultraviolet absorber; DBP, DOP; the phthalate 
plasticizer such as dicyclohexyl phthalate; the 
plasticizer such as tricresyl phosphate and the like 
also may be added to denature the above thermosetting 
synthetic resin by co-condensation or mixing and the 
like. 

[Production of thermosetting resin] 

Said thermosetting resin may be produced by the ordinary 
method. In the case where, said thermosetting resin is 
precondensat ion polymer of phenolic resin produced by 
condensation of phenolic compound and aldehyde and/or 
aldehyde donor by using ammonia and/or amine, said 
p r e c o n d e n s a t i o n polymer can be produced by (a) 
condensation of monohydric phenol and/or polyhydric 
phenol and aldehyde and/or aldehyde donor by using 
ammonia and/or amine or (b) co-condensation of 
precondensat ion polymer A produced by condensation of 
monohydric phenol and aldehyde and/or aldehyde donor by 
using ammonia and/or amine and polyhydric phenol B 
and/or p r e c o n d e n s a t i o n polymer C produced by 
condensation of polyhydric phenol and aldehyde and/or 
aldehyde donor. 

In the case of condensation (a) of monohydric phenol 
and/or polyhydric phenol and aldehyde and/or aldehyde 
donor, ordinarily 0.2 mol to 3 mol of aldehyde and/or 
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aldehyde donor is(are) added to 1 mol of monohydric 
phenol and 0.1 mol to 0.8 mol of aldehyde and/or 
aldehyde donor is(are) added to 1 mol of polyhydric 
phenol and if necessary, solvent, other component ( s ) , 
catalyst, and ammonia and/or amine are further added to 
react by heating at a liquid temperature in the range 
between 55 and 1 0 0 °C for 8 to 20 hours. In said 
reaction, aldehyde and/or aldehyde donor can be added 
at one time when the reaction starts or can be added 
divisionally or by continuous dropping. 

Preferably 0.001 to 20 % by weight, more preferably 
0.001 to 10 % by weight of ammonia and/or amine is added 
to said phenolic compound. By additional amount of 
said ammonia and/or amine, the temperature to start 
curing of the resulting precondensa ti on polymer of said 
thermosetting resin (the curing rate suddenly becomes 
large at this temperature) can be controlled. 

In the case of 2-step c o - c o n d e n s a t i o n (b), said 
precondensat ion polymer (a) produced by the above 
mentioned method (a) and polyhydric phenol B and/or said 
precondensat ion polymer C produced by the above 
mentioned method (c) are mixed together and if 
necessary, aldehyde and/or aldehyde donor, solvent, 
complexing agent, other component ( s ) , catalyst, and 
ammonia and/or amine are added and said mixture is 
reacted at a liquid temperature in the range between 60 
and 100 C C for 1 to 10 hours. 

Preferably, total additional amount of polyhydric phenol 
is 0.01 mol to 3 mol for 1 mol of monohydric phenol and 
0.001 to 20 % by weight, more preferably, 0.01 to 15 % 
by weight of ammonia and/or amine is(are) added to said 
phenolic compound. 

Said complexing agent may be added for relaxation of the 
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reaction and said complexing agent is such as a 
compound having the ketone group or the amide group 
which can form a complex with the hydroxy group of said 
phenolic compound. Said compound is such as acetone, 
caprolactam, and the like and aceton is one of the most 
preferable complexing agents. Ordinarily, 0.4 mol to 
0.8 mol of said complexing agent is added to 1 mol of 
polyhydric phenol. Said complexing agent also may be 
added when said precondensation polymer C is produced. 

As a solvent, water is usually used. If necessary, one 
or more kinds of water-soluble or hydrophilic organic 
solvent may be used. The solvent is, for example, the 
alcohol group such as methanol, ethanol, n-propanol, 
isopropanol, n-butanol, isobutanol, s-butanol, t- 
butanol, n-amyl alcohol, isoamyl alcohol, n-hexanol, 
methylamyl alcohol, 2 - e t hy 1 bu t a no 1 , n-heptanol, n- 
octanol, trimethy Inonyl alcohol, eye 1 ohexano 1 , benzyl 
alcohol, fulfuryl alcohol, tetrahydrof ulf uryl alcohol, 
abiethyl alcohol, diaceton alcohol and the like; the 
ketone group such as acetone, m e t h y 1 a c e t o n e , 
me thy 1 e thy 1 ketone , me thy 1 -n -pr opy 1 k e ton e , methyl-n- 
butylketone, methyl i sobuty lketone , diethyl ketone , di-n- 
pr opy 1 ketone , d i i s o bu t y 1 ke t o n e , acetonyl aceton, 
methyloxide, c y c 1 o h e x a n o n e , m e t hy 1 cy c 1 o h e x a n on e , 
acetophenone , camphoric and the like; glycol group such 
as ethyleneglycol , diethy leneglycol , triethy leneglycol , 
propyleneglycol , trimethy leneglycol , polyethyleneglycol 
and the like; the glycol ether group such as 
ethyleneglycol monomethyl ether, ethyleneglycol 
monoethyl ether, ethyleneglycol isopropyl ether, 
diethy leneglycol monomethyl ether, t r i e thy 1 eneg 1 y co 1 
monomethyl ether and the like; the glycol ester group or 
its derivatives such as ethyleneglycol diacetate, 
diethy leneglycol monoethyl ether acetate and the like; 
the ether group such as 1,4-dioxane and the like; 
d i e t hy 1 ce 1 1 s o 1 ve , d i e t h y 1 c a r bi t o 1 , e t hy 1 1 a c t a t e , 
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isopropyllactate, diglycoldiacetate, dimethyl formamide 
and the like. 

Acetone and the like act as a solvent and a complexing 
agent of alkyl resorcinol and bring a mild reaction. 

Further, in the case where su 1 f ome thy 1 ated and/or 
sulf imethylated pr econdensat ion polymer of phenolic 
resin is used as a thermosetting resin, said 
p r e c o n d e n s a t i o n polymer may be produced by 
sulf omethylation and/or su 1 f imethy 1 at ion of phenolic 
compound and/or precondensation polymer by adding a 
sulf omethy lation reagent and/or a su 1 f imethy 1 at ion 
reagent at any stage. 

The sulf omethylation reagent and/or the sulf imethyration 
reagent may be added at any stage before or during or 
after condensation reaction of monohydric phenol and/or 
polyhydric phenol and aldehyde and/or aldehyde donor 
and further the s u 1 f ome thy 1 a t i on reagent and/or the 
su 1 f ime thy 1 a t ion reagent may be added at any stage 
before or during or after co-condensation reaction of 
said precondensation polymer A and polyhydric phenol B 
and/or precondensation polymer C. 

Ordinarily, the total additional amount of the 
sulf omethy lation reagent and/or the sul f imethy lation 
reagent is in the range between 0.01 mol and 1.5 mol for 
1 mol of phenolic compound and the preferable total 
additional amount is in the range between 0.01 mol and 
0.8 mol to maintain a smooth curing property, a good 
physical property and the like of the resulting 
precondensation polymer. 

Said s u 1 f o m e t h y 1 a t e d and/or s u 1 f i m e t h y 1 a t e d 
precondensation polymer of phenolic resin has(have) a 
good stability in the solution so that said solution 
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does not produce phase separation and further has(have) 
a large curing speed. 

[Porous material] 

Porous material used in the present invention includes 
fiber material, foamed plastic having a connected cell 
structure, sintering material of plastic beads, and the 
like. 

As fiber used in said fiber material, natural fiber such 
as cotton, linen, wool, silk, kenaf, coconut fiber, 
bamboo fiber; organic synthetic fiber such as polyamide 
fiber, polyester fiber, acrylic fiber, viscose fiber, 
acetate fiber, vinylchloride fiber, viny lidenechloride 
fiber and the like; inorganic fiber such as asbestos 
fiber, glass fiber, carbon fiber, ceramic fiber, metal 
fiber, whisker and the like; or reclaimed fiber which is 
produced by splitting of scraps of textile products 
using the above fiber; mixture of two or more kinds of 
fiber; or mixture of the above fiber and fiber having a 
low melting point such as polyester fiber, polypropylene 
fiber, polyethylene fiber, polyamide fiber and the like 
which have 200 °C or less melting point may be used. 

Said fiber material may be sheet such as non-woven 
fabric, felt, fabric, knitting, their laminated sheet 
and the like, and further said textile material may be 
textile piece, web, sliver, and the like. Powder of a 
heat sensitive polymer such as polyethylene powder, 
polyamide powder, po 1 y v i n y 1 i d e n e chloride powder, 
polyester powder having a low melting point and the 
like may desirably be added to said textile material. 

Said foamed plastic may be such as foamed polyurethane 
having a connected cell structure, foamed polyolefine 
such as foamed polyethylene, foamed polypropylene, 
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foamed polyviny lchloride , foamed polystyrene, foamed 
amino resin such as melamine resin and urea resin, 
foamed phenol resin and the like. In the case where 
said foamed plastic is used as material for the base of 
interior material, said foamed plastic may be usually 
provided in the shape of sheet but if desired, said 
foamed plastic may be provided in the shape of block, 
pellet and the like. 

[Manufacture of the material to be molded] 

To manufacture the material to be molded in the present 
invention, a solution of the precondensation polymer of 
said thermosetting resin is impregnated into said porous 
material. Well known methods such as the dipping 
method, the spraying method and the like are used as 
impregnating methods and said precondensation polymer 
solution is preferably foamed chemically and/or 
mechanically. In this case, said porous material is 
dipped in said foamed precondensation polymer solution 
with pressing to impregnate said foamed precondensation 
polymer solution into said porous material. 

In the case where said foamed precondensation polymer 
solution is used, dilution of said precondensation 
polymer solution with water or a solvent may not be 
necessary to control the impregnating amount so that 
drying time can be shortened by reducing water or a 
solvent in said porous material. 

To foam mechanically said precondensation polymer 
solution, air is blown in said precondensation polymer 
solution or said precondensation polymer solution is 
agitated to mix air. Preferably, air is blown in said 
precondensation polymer solution with agitation and 
more preferably the foaming assistant, the foam 
stabilizer, and the like are added to said solution. 
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As the foaming assistant, for example, the anionic 
surface-active agent such as a 1 k i 1 ben z en su 1 f onat e , 
alkilsulf ate , fatty ester, a 1 k i 1 n aphtha 1 ene su 1 f onat e , 
alkilsulfosuccinate, alkildiphenyletherdisulfonate, 
alki lphosphate , polyoxyethy lenealki 1 , a lki lal ly lsulf ate 
, n aph t ha 1 e n e s u 1 f o n i c acid-formalin condensate, 
polyoxyethylenealkilphosphate , the special polycarbonate 
polymer surface-active agent and the like; the nonionic 
surface-active agent such as polyoxyethylenealkilether , 
polyoxyethylenealkilallylether, polyoxyethylene 
derivative, oxy ethy 1 eneethoxypropy 1 ene block copolymer, 
sorbitan fatty ester, polyoxyethylene sorbitan fatty 
ester, polyoxyethylene sorbitol fatty ester, glyceric 
fatty ester, polyoxyethylene fatty ester, 
polyoxyethylene alkilamine, alkilalkanolamide and the 
like; the cationic s u r f a c e - a c t i v e agent such as 
octadecy 1 amineacetate , imidazoline derivative acetate, 
po 1 y a 1 k y 1 e n e p o 1 y a m i n e derivative or its salt, 
octadecyltrimethylammoniumchloride , halogenated 
tr imethy 1 aminoethy lal ki 1 amide , alkilpyridiniumsulfate, 
halogenated a 1 ki 1 t r imethy 1 ammon ium and the like; yhe 
amphoteric surface-active agent; the silicone surface- 
active agent; the fluorine surface-active agent; the 
penetrating agent; natural fats and oils derivatives; 
the glycol group and the like may be used. As the foam 
stabilizer, water-soluble polymer such as polyacrylic 
acid, polymetacrylic acid, sodium or potassium 
polyacrylate or po 1 yme ta c r y 1 a t e , po 1 y v i ny 1 a 1 coho 1 , 
polyvinylpyrrolidone, partial saponified 
po 1 y v i n y 1 a c e t a t e resin, c a r b o x y me t h y 1 cellulose, 
hydroxyethyl cellulose and the like; the oil lubricant 
such as saccharides, stearic acid, zinc stearate, 
palmitic acid, long-chain fatty amide and the like may 
be used. Two or more kinds of foaming assistant or 
foam stabilizer may be used. 

To foam chemically said p r e c on d e n s a t i o n polymer 
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solution, the blowing agent such as the foaming agent, 
for example, the inorganic compound such as sodium 
bicarbonate, sodium carbonate, ammonium bicarbonate, 
ammonium carbonate, azide and the like, the nitroso 
compound, the azo compound, the sulfonyl compound and 
the like are added in said pr econdensation polymer 
solution and said solution is heated at a temperature 
higher than the decomposition temperature or the solvent 
having a low boiling point such as n-pentane, methanol, 
methylether, ethylether, methylenechloride, 
carbontetrachloride , chl orof luoromethane and the like 
is added to said solution and said solution is heated 
at a temperature higher than the boiling point to foam 
said solution. In said chemical foaming, said 
precondensation polymer solution is preferably agitated 
and the foaming assistant, the foam stabilizer and the 
like are preferably added in said solution in the same 
way as the case of mechanical foaming. 

Further, said precondensation polymer solution is foamed 
by both said mechanical foaming and said chemical 
foaming at the same time. 

Ordinarily, the expansion ratio of said precondensation 
polymer solution is in the range between 0.8 and 50 
times, preferably 2 and 20 times and generally, when 
said porous material into which said precondensation 
polymer solution is impregnated has a low density, foams 
in said solution can be large while when said porous 
material has a high density, foams in said solution 
should preferably be fine. 

To impregnate said precondensation polymer solution into 
said porous material, said mechanically and/or 
chemically foamed solution may be put in a dipping tank 
and then said porous material may be dipped in said 
solution in said dipping tank and said porous material 
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to which said solution contact may be pressed by the 
squeeze roll, the press plate, and the like. Or said 
mechanically and/or chemically foamed precondensat ion 
polymer solution is supplied to one side or both side of 
said porous material just before pressing by said 
squeeze roll. In this case, if desired, two or more 
squeeze rolls may be arranged in series or in parallel. 

By said pressing process, said mechanically and/or 
chemically foamed precondensat ion polymer solution is 
impregnated into said porous material. 

Then s a id porous material impregnating said 
precondensation polymer solution is dried by heating and 
in this process, a condensation polymer of B-stage is 
produced from said precondensation polymer. To 
maintain said condensation polymer at B-stage, the 
adding amount of the curing agent added to said 
precondensation polymer, the heating temperature, the 
heating time and the like should be adjusted and 
ordinarily, the heating temperature may be in the range 
between 40 and 170 °C , the heating time may be in the 
range between 0.1 and 5 hours. Ordinarily, heated air 
drying, infrared ray drying, radio-frequency drying and 
the like are applied in this drying process. 

As above mentioned, said precondensation polymer of said 
thermosetting resin impregnated in said porous material 
is maintained at B-stage so that said thermosetting 
resin in said porous material has a good stability and 
the resulting material to be molded has a long storage 
life and further as the water content of said 
thermosetting resin becomes small, the molding time is 
shortened and the puncture phenomenon by vapour would 
not arise. Further, after hot press molding of said 
nva terial to be molded, said thermosetting resin is 
completely cured so that the resulting molded material 
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has a good dimensional stability and heat resistance. 

In the case where phenolic resin produced by the 
condensation of phenolic compound and aldehyde and/or 
aldehyde donor by using ammonia and/or amine is used, 
the curing rate of said phenolic resin becomes suddenly 
large at a temperature higher than a fixed temperature, 
so that said material to be molded in which said 
precondensation polymer of B-stage of said phenolic 
resin is impregnated has a good stability below said 
fixed temperature and a high curing speed above said 
fixed temperature. Accordingly, said material to be 
molded has a long storage life at a temperature below 
said fixed temperature and said material to be molded 
may be cured in a shorter time by heating at a 
temperature higher than said fixed temperature. 

[ Molding ] 

Said material to be molded in the present invention has 
a good moldability since said thermosetting resin of B- 
stage is impregnated in said material to be molded and 
ordinarily said material to be molded is molded by a hot 
press machine consisting of a lower mold part and an 
upper mold part having a desirable shape to be molded on 
their mold faces respectively. Temperature and time in 
said press process are settled such that said 
thermosetting resin of B-stage is completely cured and 
ordinarily press pressure is settled in the range 
between 1 and 10 kg/cm 2 . In said press process, if 
desired, said material to be molded may be laminated 
with other sheet! s) to manufacture a laminated sheet. 

The resulting molded material can be used especially as 
interior of the vehicle such as door-trim, a dash-board, 
head lining, flooring, an insulator hood, dash-inner, 
dash-outer, an engine under cover, trunk side-trim and 
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the like or building material. 
B. Molded material 

Molded material in the present invention consists of a 
base and said sheet material to be molded which is 
laminated partially or wholly to said base and molded in 
a desirable shape wherein said thermosetting resin in 
said material to be molded has been cured such that 
said material to be molded has hardened after the 
molding process. 

Said base is selected from any materials having 
moldability and said base may include such as foamed 
plastic, a particle board, a fiber board, felt, a 
plastic sheet, non-woven fabric containing textile 
having a low melting point, glass wool, asbestos, and 
the like. 

Said foamed plastic may include such as foamed 
p o 1 y u r e t h a n e , foamed polyolef in such as foamed 
polyethylene, foamed polypropyTene , and the like, foamed 
polyvinyl chloride , foamed polystyrene, foamed melamine 
resin, foamed urea resin, foamed phenol resin and the 
like. 

To manufacture said molded material, as shown in Fig. 1, 
the first method comprises molding said base (11) in a 
desirable shape, molding said sheet material to be 
molded (12) and laminating said molded sheet material 
(12) to said molded base (11). 

To laminate said molded sheet material (12) to said 
molded base (11), an adhesive may be used or hot melting 
may be applied in the case of thermoplastic base. 

As shown in Fig. 2, the second method comprises putting 
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said sheet material to be molded (12a) on said base 
original (11a), and hot-pressing said sheet material 
(12A) and said base original (11a) by a hot press 
machine consisting of an upper mold part (13) and a 
lower mold part (14) having a desirable shape to be 
molded in their mold faces respectively. If desired, a 
hot-melt sheet, an adhesive made of such as natural 
resin, natural rubber, synthetic resin, synthetic 
rubber and the like may be inserted between said sheet 
materials (12a) and said base original (11a) depending 
on the material of said base original (11a). 

As shown in Fig. 3, the third method comprising molding 
said sheet material to be molded in a desirable shape, 
setting said molded and hardened sheet material (12) on 
the mold face (151) of a mold machine (15) and 
injecting an expandable liquid resin R into said mold 
machine (15) through an injecting gate (152) to foam and 
cure said expandable liquid resin R. 

Said expandable liquid resin R may include expandable 
polyurethane resin, expandable ' polyolef in resin such as 
expandable polyethylene, expandable polypropylene, and 
the like, expandable p o 1 y v i n y 1 c h 1 o r i d e resin, 
expandable polystyrene resin, expandable melamine 
resin, expandable urea resin, expandable phenol resin, 
and the like. 

The resulting molded material of the present invention 
is manufactured as above mentioned and can be used as a 
wall sheet, a bed pad and the like, a cushion of a 
seat, a sofa, and the like, interior material, and the 
like. 

The hardened sheet made of said sheet material to be 
molded is laminated to said base in said molded 
material in the present invention and as said sheet 
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material has a much better moldability than ordinary 
textile sheet so that said molded material can be molded 
in any desirable shapes. 

C. Interior Material 

Interior material of the present invention consists of a 
base made of said material to be molded wherein said 
thermosetting resin in said material is cured and a 
surface layer as trim cover laminated to said base. 

Said surface layer may be such as artificial leather, 
leather," textiles, knitting, non-woven fabric or layered 
material of said leathers and fabrics with foamed 
plastic such as foamed p o 1 y u r e t h a n e , foamed 
polyethylene, foamed polypropylene, foamed polystylene, 
foamed polyviny lchlor ide . 

Said surface layer is laminated to said base by an 
adhesive. Said adhesive can be any of the ordinary 
adhesives such as acrylic-type, synthetic-rubber type, 
elastomer-type, viny 1 acetate- type , vinylchlor ide-type , 
urearesin-type , melamineresin-type , pheno 1 icresin- type , 
epoxy re sin-type , and the like. Said adhesive is 
provided in solution or emulsion. 

Further, hot-melt type adhesive may be used for the 
adhesive layer. Said hot-melt type adhesive may be 
single or mixture of two or more kinds of polyolefin 
resin such as polyethylene, polypropylene, ethylene- 
vinylacetate copolymer, ethy lene-ethy lacry late copolymer 
and the like, modified polyolefin resin, polyrethane 
resin, polyester resin, or polyamide resin. 

Said hot melt adhesive includes solution-type adhesive, 
emulsion-type adhesive, and dispersion-type adhesive 
wherein hot melt adhesive powder is dispersed in water. 
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It is preferable that said adhesive layer is dotted on 
said base and/or said surface layer in lamination 
interface. In this case, the molded shape of said 
interior material and emboss design of the surface of 
said interior material may not be harmed by the rigidity 
of said adhesive layer dotted in lamination interface 
such that molded shape and emboss design of said molded 
material become sharp. Further in the case where said 
surface layer has gas permeability, said adhesive layer 
also has gas permeability resulting in an interior 
material having a good sound proof property. 

To dot said adhesive layer on the surface(s) of said 
base and/or said surface layer, the spray coating 
method, the relief printing method, the silk screen 
printing method, the masking method, and the like may 
be applied. In said masking method, the adhesive is 
coated on the surface(s) of said base and/or said 
surface layer which is covered by a masking sheet and by 
using the spray method, the knife coater, the roll 
coater, the flow coater and the like, said masking sheet 
is peeled from said surface(s). 

One of the most desirable methods to dot the adhesive 
layer on the surface(s) of said base and/or said surface 
layer is to spray a dispersion of hot-melt type 
adhesive powder to said surface(s). 

Ordinarily, said hot-melt type adhesive powder used in 
said dispersion has a size in the range between 20 and 
400 mesh and said hot-melt type adhesive powder is 
dispersed in water in the amount of between 5 and 60 % 
by weight. One or more kinds of thickener such as 
methy lcel lulose , me t ho xy c e 1 1 u 1 o s e , e th y c e 1 1 u 1 o s e , 
ethoxycel lulose , ca r boxymethy 1 ce 1 lu lose , and the like, 
one or more kinds of surface-active agent such as the 
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anionic surface-active agent such as higher alcohol- 
sulfate (Na salt or amine salt), a 1 ky 1 a ry 1 su 1 f on i c 
cloride ( Na salt or amine salt), al ky 1 naphthal enesulf on 
ate (Na salt or amine salt), alky lnaphthalenesulf onate 
condensation, a 1 ky lphosphate , d ia 1 ky 1 su 1 f osucc i na t e , 
rosin soap, fatty ester ( Na salt or amine salt), and the 
like, the nonionic s u r f a c e - a c t i v e agent such as 
po 1 y o x y e t hy 1 e n e alkylether, polyoxyethylene 
alky lphenolether , polyoxyethylene alkylester, 
polyoxyethylene alkylamine, polyoxyethylene 
alky lolamine , polyoxyethylene alkylamide, sorbitan 
alkylester, polyoxyethylene sorbitan alkylester, and the 
like, the cationic s u r f a c e - a c t i v e agent such as 
octadecyl amineacetate , imidazoline derivative acetate, 
polyalkylene polyamine derivatives or salt thereof, 
octadecyl trimethyl ammonium chloride, trimethyl 
aminoethyl alkylamide halogenide, a 1 ky 1 py r i d i n i urn 
sulfate, alkyltrimethyl ammonium halogenide and the 
like, can be added to said water. Using the thickener 
having spinnability is much more appropriate as a 
despersing agent. Said thickener having spinnability 
may be alkaline metal - sodium, potassium, lithium and 
the like - salt of polyacrylic acid, polymethacryl acid, 
alginic acid, and the like, water-soluble synthetic 
polymer such as polyethy leneoxide , plant mucilage such 
as Hibiscus manihot L . , gluten, velvet mallow, Hydrangea 
paniculata sieb., and the like. Especially polyacrylic 
sodium is desirable as a thickener. 

Ordinarily said thickener having spinnability is added 
in the amount such that the viscosity of said 
dispersion of said hot-melt type adhesive powder 
becomes between 50 and 1 0 0 0 0 cps / 2 5°C depending on the 
molecular weight of said thickener. For instance, in 
the case where polysodium acrylate having a viscosity 
average polymerization degree about 38000 is used, said 
polysodium acrylate may be added in the amount in the 
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range between about 0.01 and about 1.0 % by weight. 

Further, for example, polyethylene, polypropylene, 
ethylene-propylene copolymer, e thy 1 ene - v i ny 1 ace t a t e 
copolymer, vinylchloride resin, vinylidene chloride 
resin, styrene resin, vinylacetate resin, fluorine 
resin, thermoplastic acrylic resin, thermoplastic 
polyester, ethermoplastic polyamide, thermoplastic 
urethane resin, thermosetting resin such as epoxy 
resin, melamine resin, urea formaldehyde resin, 
phenolic resin, resorcinol resin, alkyl resorcinol 
resin and the like, synthetic resin emulsion such as 
acrylonitrile-butadiene copolymer, sty r ene-butadiene 
copolymer, aery lonit r i le-butadiene-styrene copolymer and 
the like, and synthetic rubber, elastomer powder and 
elastomer emulsion such as acrylic rubber, butyl rubber, 
silicone rubber, urethan rubber, fluorinated rubber, 
polysulfide rubber, graft rubber, butadiene rubber, 
isoprane rubber, chloroprene rubber, po 1 y i so buty 1 ene 
rubber, polybutene rubber, i sobutene - i sopr ene rubber, 
aery late-butadiene rubber, sty r ene-butadiene rubber, 
acrylonitrile-butadiene rubber, py r idiene-butadiene 
rubber, s t y r e n e - i s o p r e n e rubber, acrylonitrile- 
chloroprene rubber, s t y r e n e - c h 1 o r o p r a n e rubber, 
copolymer such as sty rene-butadiene-sty rene copolymer, 
styrene-isoprene-styrene copolymer, sty rene-hydrogen 
addition polyolef in-styrene copolymer, and block 
copolymer such as butadiene-sty rene block copolymer, 
styrene rubber-intermediate block styrene copolymer and 
the like may be added to said dispersion of hot-melt 
type adhesive powder. Furthermore, if necessary, a 
filler such as calcium carbonate, talc, gypsum, carbon 
black, wood powder, walnut powder, coconuts husks, a 
thickener, a pigment, dye, a fire retardant, a flame 
retardant, an insect repellent, antiseptic, an 
antioxidant, an UV absorber, fluorescent dye, a surface 
active agent, a blowing agent, a softener and a water 
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repellent agent such as paraffin, wax, silicone and the 
like, or a release agent, a plasticizer and the like may 
be added to said dispersion of hot-melt type adhesive 
powder . 

In the case where said dispersion of said hot-melt type 
adhesive powder is sprayed on the surface(s) of said 
base and/or said surface layer, said base and/or said 
surface layer is(are) preferably sucked from the back 
side to attract said hot-melt type adhesive powder on 
said base and/or said surface layer, avoiding 
rebounding of said hot-melt type adhesive powder on the 
surface(s) of said base and/or said surface layer. 
Ordinarily, the coating amount of said dispersion of 
said hot-melt type adhesive powder is in the range 
between 5 and 100 g/m 2 as a solid. In the case where 
said thickener having spinnability is used, said 
dispersion of said hot-melt type adhesive possesses the 
structural viscosity showing spinnability such that 
when said dispersion is sprayed, said dispersion does 
not make mist but make small lumps to attach to the 
surface(s) of said base and/or said surface layer. 
Said small lumps of said dispersion does not go into 
naps but attaches to the surface of naps if the 
surface(s) of said base or said surface layer has(have) 
naps. Accordingly, said hot-melt type adhesive powder 
is effectively attached on the surface(s) of said base 
and/or said surface layer. 

Said dispersion of said hot-melt type adhesive powder is 
sprayed on the surface(s) of said base and/or said 
surface layer as above mentioned and then said base 
and/or said surface layer is(are) heated to dry and 
melted hot-melt type adhesive powder attaches to the 
surface(s) of said base and/or said surface layer. The 
temperature of said heating process is higher than the 
melting point of said hot-melt type adhesive and 
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ordinarily in the range between 100 and 200°C and 
heating time may be 5 seconds to 5 minutes. 

Said surface layer (trim cover) is laminated on the 
surface of said base by said adhesive layer, and in the 
case where said adhesive is a solution-type adhesive or 
an emulsion-type adhesive, said base and said surface 
layer are attached together before said adhesive 
completely drys or in the case where said adhesive is a 
hot-melt type adhesive, said base and said surface 
layer are attached together after said hot-melt type 
adhesive is softened by heating. 

The molding process may be carried out both before or 
simultaneously with or after lamination of said base and 
said surface layer. 

In a case where said surface layer (trim cover) has gas 
permeability and the molding process is carried out 
after lamination of said base and said surface layer, 
air contained in said base or gas generated from 
synthetic resin contained in. said base (for instance 
form aldehyde gas from phenol resin, carbonic acid gas 
or aqueous vapour from po ly i socyanate ) is exhausted 
smoothly through the dotted adhesive layer to outside 
to avoid puncture phenomenone of the resulting interior 
material and to solve the problem of smell of remaining 
gas in said interior material. 

Said interior material can be used in various fields 
such as interior material of a trunk room of the 
automobile, interior material of a dash board of the 
automobile and the like. In the case where said base 
and said surface layer are laminated together by the 
dotted adhesive layer, the rigidity of said adhesive 
layer does not effect on the molded shape or emboss 
design of said interior material such that molded shape 
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and emboss design of said interior material may become 
sharp. Further, said dotted adhesive layer has gas 
permeability when said surface layer has gas 
permeability, and the resulting interior material has a 
good sound proof property. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a drawing to illustrate the manufacturing 
process of the molded material of an embodiment of the 
present invention. 

Fig. 2 is a drawing to illustrate the manufacturing 
process of the molded material of another embodiment of 
the present invention. 

Fig. 3 is a drawing to illustrate the manufacturing 
process of the molded material of further embodiment of 
the present invention. 

Fig. 4 is a drawing to illustrate the manufacturing 
process of the material to be molded of an embodiment of 
the present invention. 

Fig. 5 is a drawing to illustrate the molding process of 
the material to be molded of another embodiment of the 
present invention. 

Fig. 6 is a perspective view of a molded product (head 
lining of the automobile) made of the material to be 
molded in the present invention. 

Fig. 7 is a drawing to illustrate the forming process of 
the adhesive layer on the surface layer. 

Fig. 8 is a side sectional view of the surface layer. 
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Fig. 9 is a drawing to illustrate the manufacturing 
process of the interior material of an embodiment. 

Fig. 10 is a side sectional view of the interior 
material (trunk room interior material). 

Fig. 11 is a perspective view of the back side of the 
surface layer. 

Fig. 12 is a drawing to illustrate the pressing process 
to laminate the surface layer to the base. 

Fig. 13 is a side sectional view of the interior 
material (dash board). 

EXAMPLES 

The following examples are to illustrate the present 
invention more concretely but these examples do not 
limit to the scope of the present invention. 

[ EXAMPLE 1] 

0.5 % by weight of laury ldimethy lamine oxide is added to 
50 % by weight of aqueous solution of the 
p r e c o n d e n s a t i o n polymer of a 1 k y 1 r e s o r c i n o 1 and 
formaldehyde to dissolve said laury ldimethyamine oxide 
in said aqueous solution. Said aqueous solution S is 
put in a foaming tank (21) as shown in Fig. 4. Said 
aqueous solution S in said foaming tank (21) is agitated 
with an agitator (22) and the air is blown into said 
aqueous solution from an air nozzle (23) to mechanically 
foam said aqueous solution. The expansion ratio of 
said aqueous solution is about 8 times in this case. 

Said foamed aqueous solution S is then transferred to a 
dipping tank (26) through an exhaust pipe (25) by 
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opening a valve (24). The porous material (211) is a 
needling non-woven fabric of the mixture of polyester 
fiber and bamboo fiber (6 : 4 weight ratio) and the 
weight of said needling non-woven fabric is 500 g/m 2 . 
Said porous material (211) is dipped in said foamed 
aqueous solution S in said dipping tank (26) through 
guide rolls (27A, 27B, 27C, 27D) to contact said foamed 
aqueous solution S to said porous material (211). Said 
porous material (211) is then pressed by a squeezing 
roll (28) to impregnate said foamed aqueous solution in 
said porous material (211). 

Said porous material impregnating said aqueous solution 
S is then put in a drying chamber (29) to heat and dry 
said porous material by hot air at 80°C for 10 minutes 
and said a 1 ky 1 r esorc inol f o rmal dehy de precondensation 
polymer impregnated in said porous material (211) is 
slightly condensated to make it at B-stage. After 
heating and drying, the impregnating amount of said 
precondensation polymer in. said porous material is 15 % 
by weight. 

After heating and drying, the resulting material to be 
molded (211) is cut in a desirable size by a cutter 
(210) and set together with a surface layer (212) in a 
hot press machine (215) consisting of an upper mold part 
(215A) and a lower mold part (215B) as shown in Fig. 5. 
Said surface layer (212) (trim cover) is made of a 
needling non-woven of polypropylene fiber and a 
polyethylene film (213) is laminated on the back side 
of said surface layer (212). 

Said material to be molded (211) is hot-pressed by said 
hot-press machine (215) and at the same time said 
surface layer (212) is laminated on said material (211) 
intermediating said polyethylene film (213). In said 
hot press process, press temperature is 180 °C , press 
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pressure is 3 kg/cm 2 , press time is 0.5 minutes. 

As above mentioned, a head lining (214) of the 
automobile is molded, as shown in Fig. 6. 

[ EXAMPLE 2] 

1 % by weight of sodium 1 aury 1 sul f ate , 0.2 % by weight 
of titanium dioxide, 0.5 % by weight of 
polyviny lalcohol , and 4 % by weight of hexamethy lenetet 
ramine as a curing agent are added to 40 % by weight of 
an aqueous solution of a precondensation polymer of 
phenol "and a 1 ky 1 r e s o r c i no 1 (1 : 2 mol ratio) and 
formaldehyde. Said aqueous solution is put in the 
foaming tank (21) as shown in Fig. 4 and the air is 
blown from the air nozzle (23) into said aqueous 
solution in said foaming tank (21) with agitation by 
the agitator (22) to foam said aqueous solution. In 
this case, expansion ratio of said aqueous solution is 
3 times. 

Said foamed aqueous solution is impregnated in a foamed 
polyurethane sheet as a porous material by the same 
procedure as EXAMPLE 1 and said foamed polyurethane 
sheet is then heated to dry by hot air at 60°C for 5 
minutes and said precocondensation polymer impregnated 
in said foamed polyurethane sheet is slightly 
condensated to make it at B-stage. After heating and 
drying, the impregnating amount of said cocondensat ion 
polymer of B-stage in said foamed polyurethane sheet is 
15 % by weight. 

The resulting material to be molded is hot-pressed at 
200 °C for 1 minute and a molded material having a good 
rigidity is manufactured. 

[EXAMPLE 3] 
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0.5 % by weight of laury Idimethy lamine oxide is added to 
65 % by weight of a p r e c o co n d e n s a t i on polymer of 
phenol -alky 1 resorcinol-f ormaldehyde to dissolve in said 
aqueous solution and said aqueous solution is put in 
the foaming tank (21) as shown in Fig. 4. In said 
foaming tank (21), the air is blown through the air 
nozzle (23) into said aqueous solution S with agitation 
by the agitator (22) and said aqeuous solution S is 
foamed. In this case, the expansion ratio of said 
aqueous solution is 6 times. 

Said foamed aqueous solution is impregnated in the same 
porous material (211) as EXAMPLE 1, by the same 
procedure as EXAMPLE 1 and said porous material (211) 
impregnating said aqueous solution is heated to dry by 
hot air at 80°C for 5 minutes to slightly condensate 
said pr ecocondenstaion polymer impregnated in said 
porous material (211) to make it at B-stage. The 
impregnating amount of said cocondensation polymer of 
B-stage is 20 % by weight for said porous material 
(211). 

After heating and drying, the resulting molded material 
(211) is cut in a desirable size by the cutter (210) and 
hot-pressed by the same procedure as EXAMPLE 1 
excepting that the press temperature is settled at 200°C 

Thus a head lining of the automobile (214) is 
manufactured as shown in Fig. 6. 

[EXAMPLE OF PRODUCTION 1] 

1 mol of phenol (94g), 2 mols of formaldehyde (37 % by 
weight aqueous solution) (162g), 0.1 mols of sodium 
hydroxide ( 4g ) , and 0.3 mols of sodium sulfite (37. 8g) 
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were put in a reactor equipped with a thermometer, a 
condenser, and an agitator and said mixture was reacted 
at 70 °C for 5 hours with agitation. Then, 0.02g of 
triethanol amine was added and further said mixture was 
reacted at 90 °C for 0.5 hours to produce a 
precondensation polymer A. 

[EXAMPLE OF PRODUCTION 2] 

A precondensation polymer B was produced by the same 
method as EXAMPLE OF PRODUCTION 1 excepting that 0 . lg 
of triethanol amine was added. 

[EXAMPLE OF PRODUCTION 3] 

A precondensation polymer C was produced by the same 
method as EXAMPLE OF PRODUCTION excepting that 0.5g of 
triethanol amine was added. 

[COMPARISON OF PRODUCTION 1] 

1 mol of phenol (94g), 2 mol of formaldehyde (37 % by 
weight aqueous solution )( 162g ) and 0.1 mol of sodium 
hydroxide (4g) were put in the same reactor as EXAMPLE 
OF PRODUCTION 1 and said mixture was reacted at 70°C for 
5 hours with agitation and then reacted at 90°C for 0.5 
hours to produce a precondensation polymer D. 

[TEST 1] 

Storage stability, dilution ability with water, and a 
curing ratio were detected about precondensation polymer 
A, B, C and D produced in EXAMPLE OF PRODUCTION 1 to 3 
and COMPARISON OF PRODUCTION 1. 

Storage stability: 

Each precondensation polymer solution was kept in a hot 



-34- 



air circulation-type thermostat at 30 °C , and change of 
its viscosity was measured with the passage of time. 

Dilution ability with water: 

Each precondensation polymer solution was kept in said 
hot air circulation-type thermostat at 30°C for 60 days 
and 5g of said precondensation polymer solution was 
sampled after 60 days and each sample was diluted with 
water to determine dilution times when white turbidity 
was generated in said diluted sample. 

Curing ratio: 

Each precondensation polymer solution was impregnated to 
a filter paper just after said precondensation polymer 
solution was produced and the weight of said 
precondensation polymer impregnated in said filter 
paper was measured. Then said filter paper was hot- 
pressed at 50 °C , 80°C , 120 °C , 150 °C and 200°C for 1 
minute. Said hot-pressed filter paper was then 
immersed in a boiling water at 95 to 100 °C for 30 
minutes and then said filter paper was dried at 30°C for 
24 hours to measure the weight of said precondensation 
polymer remaining in said filter paper. A curing ratio 
is calculated by the following expression. 

Curing ratio = { the weight of precondensation polymer 
after boiling / the weight of precondensation polymer 
before boiling)x 100 (%) 

The results are shown in Table 1. 
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[Table 1] 



Storage 
stability 
(cps/30 °C ) 



immediately after 
5 days later 
10 days later 
20 days later 
30 days later 
60 days later 



Di lution 
ability with 
water 

( times ) 



immediately after 
5 days later 
10 days later 
20 days later 
30 days later 
60 days later 



Curing ratio 
(%) 



Precondensation polymer 



440 
445 
445 
450 
460 
490 



5 0°C 
8 0°C 
12 0°C 
15 0°C 
2 0 0°C 



0 
5 
15 



455 
450 
460 
470 
475 
500 



0 
10 



95 
100 



450 
450 
460 
480 
490 
520 



2 
90 
95 
100 
100 



400 
480 
1010 
6800 
35000 
gelation 



20 
2 



35 
40 



As shown in Table 1, precondensation polymers produced 
in EXAMPLES OF PRODUCTION 1 to 3 have a good storage 
stability and dilution ability with water and a sharp 
curing property respectively. Further the curing 
temperature can be controlled by the adding amount of 
amine and it is recognized that said precondensation 
polymers cure at a lower temperature than said 
precondensation polymer produced in COMPARISON 1. 
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[EXAMPLE 4] 

1 mol of phenol (94g), 1.5 mol of formaldehyde (37 % by 
weight aqueous solution )( 121 . 5g ) , and 0.1 mol of sodium 
hydroxide (4g) were put in the same reactor as used in 
EXAMPLE OF PRODUCTION 1 to react said mixture at 60°C 
for 2 hours with agitation. Then, 0.05 mol of Rongalit 
(7.7g), 0.1 mol of a 1 k y 1 r e s o r c i n o 1 (148g) and 
ethylamine (3g) were added to said mixture and said 
mixture was further reacted at 95°C for 3 hours to 
produce a precondensation polymer E. 

The resulting precondensation polymer E was impregnated 
in a glass wool mat (weight: 1000g/m 2 ) wherein the 
solid content of said precondensation polymer E in said 
glass wool mat was 20 % by weight and said glass mat 
impregnating said precondensation polymer E was heated 
to dry at 80 °C for 10 minutes such that said 
precondensation polymer E. was slightly condensated to 
make it at B-stage. After 5 to 60 days, said glass 
wool mat impregnating said precondensation polymer E of 
B-stage was hot-pressed at 150 to 200°C for 3 minutes 
to obtain a molding mat having a thickness of 5 cm, a 
specific gravity of 0.02 and the state of said molded 
glass wool mat was examined. The results are shown in 
Table 2. 

[COMPARISON 1] 

1 mol of phenol (94g), 1.5 mol of formaldehyde (37 % by 
weight aqueous solution )( 121 . 5g ) and 0.1 mol of sodium 
hydroxyde (4g) were put in the same reactor as used in 
EXAMPLE OF PRODUCTION 1 to react said mixture at 60 °C 
for 2 hours and then at 95 °C for 3 hours with 
agitation and a precondensation polymer F was produced. 
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The resulting pr econdensation polymer F was impregnated 
in a glass wool mat similarly to EXAMPLE 4 and said 
glass wool mat was hot-pressed. The state of the 
resulting molded material was examined and the results 
are shown in Table 2. 

[Table 2] 





Molding condition 


Pressing 




Passage 


E 


F 


conditions 




of time 








5 


days 


later 


o 


X X 






days 


later 


\J 




3 minutes 


20 


days 


later 


o 


X X 




40 


days 


later 


o 


X 




60 


days 


later 


o 






5 


days 


later 


o 


o 


180 V x 


10 


days 


later 


■ o 


o 


3 minutes 


20 


days 


later 


o 


A 




40 


days 


later 


o 


X 




60 


days 


later 


o 


X 




5 


days 


later 


o . 


o 


2 00 °C X 


10 


days 


later 


o 


A 


3 minutes 


20 


days 


later 


o 


A 




40 


days 


later 


o 


X 




60 


days 


later 


o 


X 



O : Molding is wholly good and thermosetting resin in 
the molded material is sufficiently cured during 
molding . 
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A : Defective molding parts are partially observed. 

x : Thermosetting resin may be cured during molding but 
defective molding parts are wholly observed and 
thickness of the resulting molded material is more 
than 5 cm. 

x x : Thermosetting resin may not be cured during 
molding and molding is impossible. 

As shown in Table 2, said precondensation polymer of 
EXAMPLE 4 shows a good curing property after a long 
storage while said precondensation polymer of 
COMPARISON 1 gradually cures with the passage of time 
such that adhesiveness of said glass wool is not enough 
and defect of molding is resulted. 

[EXAMPLE 5] 

A mixture of 1 m o 1 of. phenol (94g), 2 mol of 
formaldehyde (37% by weight aqueous solution )( 162g ) , 
0.05 mol of sodium hydroxide (2g) and 0.2 mol of sodium 
metabisulf ite (38g) were reacted at 75°C for 6 hours in 
the same reactor as used in EXAMPLE OF PRODUCTION 1. 
90g of said reacted mixture, 1 mol of phenol (94g), 2 
mol of formaldehyde (37% by weight aqueous solution) 
(162g) and 0.01 mol of sodium hydroxide (0.4g) and 
further 0.03 mol of ammonia {25% by weight of aqueous 
solution )( 2g ) were mixed to react at 70°C for 10 hours. 
Then 0.06 mol of 5-methy 1 resorcinol (7.5g) was added 
to said reacted mixture. Said mixture was further 
reacted at 90 °C for 1 hour to produce a precondensation 
polymer G. 

The resulting precondensation polymer G was impregnated 
in a non-woven fabric of 100 % by weight of polyester 
fiber (weight: 100g/m 2 ) wherein the impregnating 
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amount of said precondensation polymer G was adjusted 
to be 15% by weight as a solid and then said non-woven 
fabric impregnating said precondensation polymer G was 
heated to dry at 90 °C for 3 minutes to slightly 
condensate said precondensation polymer to make it at 
B-stage. Said sheet was hot-pressed at 120°C for 1 
minute to mold a molded material having a thickness of 
10mm and a specific gravity of 0.01. Said molded 
material has a good moldability. 

[ EXAMPLE 6 ] 

2 parts' by weight of hexamethy lenetetramine , 5 parts by 
weight of a thermoplastic expandable forming agent which 
is a microcapsule of isobutane, 2 parts by weight of 
paraffin wax and 8 parts by weight of antimony oxide 
were added to said precondensation polymer G produced 
in EXAMPLE 5 and said mixture was agitated to prepare a 
uniform mixture. The resulting mixture was coated on a 
fiber sheet (hemp fiber/kenaf f iber / reel aimed fiber = 
1/1/1 weight ratio) adjusting a coating amount to be 
20% by weight as a solid. After coating, said fiber 
sheet was heated to dry at 7 0 °C for 5 minutes to 
condensate slightly said precondensation polymer coated 
on said fiber sheet to make it at B-stage. The 
resulting fiber was put on a polyester film as a 
surface layer intermediating a viny 1 ac e t at e- e t hy 1 ene 
copolymer film (melting point:85 °C ) and molded by hot- 
press at 140°C for 1 minute to manufacture a molded 
material having a high rigidity. 

[EXAMPLE 7] 

Said precondensation polymer C produced in EXAMPLE OF 
PRODUCTION 3 was sprayed on a sheet which was a felt of 
reclaimed polyester fiber (weight 1500g/m 2 ) adjusting a 
coating amount to be 20% by weight as a solid. After 
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coating, said sheet was heated to dry at 60°C for 5 
minutes to condensate slightly said precondensat ion 
polymer C to make it at B-stage. The resulting sheet 
was hot-pressed at 80°C for 6 minutes to manufacture a 
molded material having a thickness of 2mm and a specific 
gravity of 0.1 and a high rigidity. 

[EXAMPLE 8] 

A mixture of 1 mol of phenol, 2.5 mol of formaldehyde 
(37% by weight aqueous solution), 0.1 mol of sodium 
hydroxide, and 0.1 mol of sodium sulfite were reacted at 
100 °C for 2 hours to produce a sul f oraethy lated 
monohydricphenol-f ormaldehyde precondensat ion polymer 
H. 

Said precondensation polymer H was impregnated in a non- 
woven fabric sheet consisting of 80% by weight of 
polyester and 20% by weight of polyamide ( we ight =1 0 Og /m 
z ) adjusting the impregnating amount to be 15% by 
weight as a solid. Said non-woven fabric sheet 
impregnating said precondensation polymer H was heated 
to dry at 100 °C for 10 minutes to condensate slightly 
said precondensation polymer H to make it at B-stage. 

The resulting sheet material to be molded was put on a 
foamed melamine resin (expansion ratio : 5 times) and 
hot-pressed at 180°C for 3 minutes. The resulting 
molded sheet material (cured sheet material) had a good 
adhesiveness, moldability and a high rigidity. 

[EXAMPLE 9] 

0.3 mol of 5 -me t hy 1 r e s o r c i no 1 was added to said 
sulfomethylated monohydricphenol-aldehyde 
precondensation polymer H of EXAMPLE 8. Said mixture 
was reacted at 100 °C for 0.5 hours to produce a 
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sulfomethylation monohydricphenol-polyhydricphenol- 
aldehyde precondensation polymer I. 

Said precondensation polymer I was impregnated in a 
fabric sheet consisting of 90% by weight of acrylic 
fiber and 10% by weight of carbon fiber (weight = 50g/nf 
) adjusting an impregnating amount to be 30% by weight 
as a solid and then said fabric sheet impregnating said 
precondensation polymer I was heated at 100°C for 10 
minutes to condensate slightly said precondensation 
polymer I impregnated in said fabric sheet to make it at 
B-stage . 

On the other hand, a wooden foam sheet consisting of 100 
parts by weight of wood flake, 20 parts by weight of 
resol-type phenol resin and 7 parts by weight of a micro 
capsule-type foaming agent was manufactured. 

Said fabric sheet impregnating precondensation polymer I 
of B-stage was put on said wooden foam sheet to be hot- 
pressed at 2 0 0 °C for 1 minute. A molded laminating 
sheet material manufactured has a high rigidity wherein 
said fabric sheet impregnating cured condensation 
polymer has a good adhesiveness to said wooden foam 
sheet and has a good moldability. 

[COMPARISON 2] 

The same fabric sheet as used in EXAMPLE 9. excepting 
that said precondensation polymer was not impregnated 
was put on the same wooden foam sheet and hot-pressed 
in the same conditions as applied in EXAMPLE 9. In the 
resulting molded sheet material, said fabric sheet had 
a poor adhesiveness and peeled partially from said 
wooden foam sheet and had a poor moldability and was 
impossible to mold in a desirable shape. 
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[ EXAMPLE 10] 

A mixture of 1 mol of phenol, 2 mol of formaldehyde (37% 
by weight aqueous solution) and 0.1 mol of sodium 
hydroxide were reacted at 100°C for 1 hour. Then 0.2 
mol of sodium sulfite was added to said mixture and 
said mixture was further reacted at 100 °C for 40 
minutes to produce a sul f omethy 1 ated monohydr icphenol - 
aldehyde precondensa tion polymer J. 

On the other hand, a mixture of 2.5 mol of 5- 
methy lresorcinol , 1 mol of formaldehyde (37% by weight 
aqueous solution) and 0.15 mol of sodium hydroxide was 
reacted at 6 0 °C for 8 hours to produce a 
polyhydricphenol-aldehyde pr econdensation polymer K. 

Said precondensation polymer J and said precondensation 
polymer K were mixed together and the resulting mixture 
was reacted at 70 °C for 2 hours to produce a 
sulf omethylated monophenol-polyphenol precocondensation 
polymer L. 

5 parts by weight of an acrylic ester emulsion (solid 
content:50% by weight), 0.02 parts by weight of fluoric 
water repellent (20% by weight), and 5 parts by weight 
of a f lame-retardant containing organophosphorus and 
nitrogen (30% by weight) and further 10 parts by weight 
of paraformaldehyde as a curing agent were added to 100 
parts by weight of said precocondensation polymer L. 
Said mixture was impregnated in a non-woven fabric sheet 
consisting of 70% by weight of glass fiber, 20% by 
weight of polyester fiber and 10% by weight of kenaf 
fiber ( weight : 100g/ rrf ) adjusting an impregnating amount 
to be 25% by weight. Said non-woven fabric sheet was 
heated at 80 °C for 5 minutes to condensate slightly 
said precocondensation polymer L to make it at B-stage. 
Then said non-woven fabric sheet impregnating said 
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precocondensation polymer L of B-stage was hot-pressed 
at 150 °C for 1 minute in a desirable shape with 
curing . 

Said molded, cured sheet was inserted in a molding 
machine and a phenol resin solution containing an 
organic foaming agent was put in said molding machine 
through the inlet of said molding machine to mold at 
200 °C for 4 minutes. The resulting molded material 
with said molded, cured sheet has a high rigidity 
wherein said molded, cured sheet has a good 
adhesiveness and moldability. 

[EXAMPLE 11] 

A dispersion of a hot-melt type adhesive powder was 
prepared by the following formulation. 

Ethylene-vinylacetate copolymer (EVA) powder* 1 : 35% by 
weight 

Water: 65% by weight 

* 1 Melting point 90 °C ; 200 mesh pass 

A needling non-woven fabric of polyester fiber was used 
as a surface layer (trim cover). 

As shown in Fig. 7, said surface layer (33) was drawn 
from a roll (315) and led on a porous belt conveyer 
(316) made of a net, a felt, and the like. A suction 
box (317) to which a vacuum path (318) with a valve 
(319) connects is attached to the back side of said 
porous belt conveyer (316) and said surface layer (33) 
was sucked by said suction box through said porous belt 
conveyer (316). Said dispersion of said hot-melt type 
adhesive powder (34B) was sprayed to the surface of said 
surface layer (33) by a spraying machine (320) to which 
said dispersion (34B) agitated by an agitator (322) in 
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an agitation tank (321) was supplied by a pump (323). 

Said dispersion (34B) of said hot-melt type adhesive 
powder was thus coated in dot on the surface of said 
surface layer (33) adjusting a coating amount to be 15g/ 
in as a solid. As above mentioned, since said surface 
layer (33) was sucked by said suction box (317) from 
the back side during said coating process by spray, said 
hot-melt type adhesive powder was sucked on the surface 
of said surface layer (33) without rebounding and 
scattering by spraying impact. After coating, said 
surface layer (33) was led into a drying chamber (324) 
and said surface layer was heated to dry at 150 °C for 2 
minutes in said drying chamber (324). As above 
mentioned, EVA powder as a hot-melt type adhesive was 
coated and dotted on the surface of said surface layer 
(33) to form an adhesive layer (34A) as shown in Fig. 8 
and then said surface layer (33) was cut in a desirable 
size . 

On the other hand, a precondensat ion polymer of phenol 
resin was impregnated in a fiber sheet which is a non- 
woven fabric made of a reclaimed fiber in an amount of 
30% by weight and then said fiber sheet was heated to 
dry at 70 °C to condensate slightly said precondensat ion 
polymer to make it at B-stage to manufacture a base 
(32). 

As shown in Fig. 9, said surface layer (33) was put on 
said base (32) and said base (32) and said surface 
layer (33) were set in a hot-press machine (326) 
consisting of a lower mold part (327) and an upper mold 
part (328) and hot-pressed to mold an interior material 
(31) of the automobile as shown in Fig. 10. During 
said hot-pressing, said adhesive layer (34A) was 
softened and said surface layer (33) was attached to 
said base (32) by said softened adhesive layer (34) and 
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said interior material (31) has a sharp molding shape. 
[EXAMPLE 12] 

A dotted adhesive layer (314A) was formed on a surface 
layer (313) which is a polyviny lchloride sheet by the 
silk-screen printing as shown in Fig. 11. 

On the other hand, a phenol resin was impregnated in a 
reclaimed fiber sheet in an amount of 30% by weight and 
said reclaimed fiber sheet was heated to dry at 100°C 
for 7 minutes to condensate slightly said phenol resin 
to make it at B-stage. The resulting fiber sheet was 
hot-pressed at 250°C to manufacture a base (312) of 
dash-board. Said base (312) was set in a surface layer 
attaching machine (329) as shown in Fig. 12. 

And said surface layer (313) was put on said base (312) 
wherein said adhesive layer (314A) was heated to be 
softened and said surface, layer (313) was attached to 
said base (312) by pressing said surface layer attaching 
machine ( 329 ) . 

As above mentioned, a lining (311) of the dash-board of 
the automobile having a sharp molded shape as shown in 
Fig. 13 was manufactured. 

In EXAMPLES 11 and 12, the adhesive layers are formed on 
the surface layers respectively but in the present 
invention the adhesive layer may also be formed on the 
base . 

[Industrial Utility] 



Said material to be molded or said molded material can 
be used as an interior of vehicle such as door trim, a 
dash board, head lining, flooring, an insulator hood, 



dash inner, dash outer, an engine under cover, trunk 
side trim, and the like, a building material such as 
wall material and the like, and further a pad in bed and 
the like, a cushion of a seat, a sofa and the like. 
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[WE CLAIM] 



1. A material to be molded consisting of a porous 
material in which thermosetting resin(s) of B-stage 
is(are) impregnated. 

2. A material to be molded in accordance with Claim 1, 
wherein said thermosetting resin is condensation 
polymer of phenolic compound and aldehyde and/or 
aldehyde donor at B-stage. 

3. A material to be molded in accordance with Claim 2, 
wherein said condensation polymer is produced by 
condensation of phenolic compound and aldehyde and/or 
aldehyde donor by using ammonia and/or amine. 

4. A material to be molded in accordance with Claim 2 or 
3, wherein said condensation polymer is partially or 
wholly sulf omethy lated and/or sulf imethylated. 

5. A material to be molded in accordance with Claim 1, 
2, 3 or 4, said material to be molded is in the shape 
of sheet. 

6. A molded material consisting of a base sheet and a 
cured material of Claim 5 laminated partially or 
wholly on said base sheet as a surface layer wherein 
thermosetting resin impregnated in said material of 
Claim 5 is cured. 

7. An interior material consisting of a base sheet made 
of cured materials of Claim 1, 2, 3 or 4 and a surface 
layer laminated on said base sheet. 

8. An interior material in accordance with Claim 7, 
wherein said base sheet and said surface layer are 
bonded together by an adhesive dotted in the 
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lamination interface. 

9. A manufacturing method of a material to be molded 
comprising impregnating a precondensat ion polymer 
solution of a thermosetting resin into a porous 
material and heating and drying said porous material 
to condensate slightly said precondensation polymer to 
make it at B-stage. 

10. A method in accordance with Claim 9, wherein said 
precondensation polymer solution of said thermosetting 
resin is foamed chemically and/or mechanically and 
said porous material is contacted with said foamed 
precondensation polymer solution and then said porous 
material is pressed to impregnate said foamed 
precondensation polymer solution into said porous 
material . 

11. A method in accordance with Claim 9 or 10, said 
prepolymer is a phenolic precondensation polymer 
produced by condensation of phenolic compound and 
aldehyde and/or aldehyde donor. 

12. A method in accordance with Claim 11, said phenolic 
compound and aldehyde and/or aldehyde donor are 
condensated by using ammonia and/or amine. 

13. A method in accordance with Claim 11 or 12, said 
prepolymer of phenolic resin is partially or wholly 
sul f omethy lated and/or su 1 f ime thy 1 a ted by adding a 
sulf omethy lation reagent and/or a su 1 f ime thy 1 a t ion 
reagent at any stage. 
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ABSTRACT 

An object of the present invention is to provide a 
material to be molded having a long storage life and 
good moldability and give a molded material having a 
good heat resistance. 

To attain said object, the present invention provides a 
material to be molded consisting of a porous material in 
which a thermoplastic resin is impregnated and further 
the present invention provides a manufacturing method of 
said material to be molded comprising impregnating a 
precondensation polymer of a thermosetting resin, 
heating and drying said porous material impregnating 
said thermosetting resin to condensate slightly to make 
it at B-stage. 
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